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Skin-based immunity
W
hen skin cells are hit by a blast of UV light, they instruct 
dendritic cells (DCs) to suppress immunity system-wide, say 
Karin Loser, Stefan Beissert (University of Münster, Münster, 
Germany), and colleagues.
UV has the unusual ability to cause immunosuppression by recruiting T 
regulatory cells (T regs). UV has thus been used to treat autoimmune conditions 
of the skin, such as psoriasis, but there has been no real understanding of how 
UV-treated skin manages 
to attract T regs and elim-
inate the infl  ammation.
T reg proliferation and 
peripheral expansion re-
quires cues from activated 
mature DCs, which ex-
press several receptors 
including receptor-acti-
vated NF-κB (RANK). 
The authors now show 
that RANK’s ligand, 
RANKL, is expressed by skin cells (keratinocytes) that have been exposed 
to UV. The DCs in the UV-treated area are probably activated through their 
interaction with the keratinocytes, and this helps them recruit T regs.
DCs from transgenic mice overexpressing RANKL supported T reg 
proliferation both in vitro and in vivo. The transgenic mice had 2–3 times 
as many T regs as normal mice and 6 times as many T regs as mice lacking 
RANKL. It is not yet clear how RANKL expression specifi  cally attracts 
benign T regs without also alerting inflammatory CD8+ T cells. 
Nonetheless, Beissert speculates that a topical RANKL application might 
provide some relief for patients with infl  ammatory skin disorders, such as 
psoriasis or eczema. 
Reference: Loser, K., et al. 2006. Nat. Med. 12:1372–1379.
Immunosuppression results when RANKL (right) triggers 
production of T regs (right half of panels).
Self-eating ERs
W
hen under stress, the ER of yeast cells expands 
greatly in size but also eats its own membrane 
stacks to form autophagosome-like structures, say 
Sebastián Bernales, Kent McDonald, and Peter Walter (Uni-
versity of California, San Francisco, CA). The process may 
cleanse the ER of unfolded proteins that would other-
wise clog the secretory pathway.
An overworked ER sends out a distress 
signal called the unfolded protein 
response (UPR). The UPR helps 
the ER cope by increasing 
its folding capacity, 
and jettisoning those 
proteins that are hopelessly misfolded. The authors found that, 
under UPR-inducing conditions, most stressed cells had ER 
networks that are fi  vefold bigger than normal. But their electron 
micrographs also revealed many cells containing normal-sized 
ERs along with autophagosome-like structures packed selectively 
with ER stacks. The outer membranes of these structures were 
also derived from the ER, suggesting that the ER could be 
cannibalizing itself to return to normal size. Thus, says Walter, 
the ER can not only “counter-balance its expansion but also 
detoxify to improve the cell’s chances of survival”.
UPR induction of many classical autophagy genes was crucial 
for cell survival during ER stress. But the sequestration and 
isolation of unhealthy ER may be more important than its 
eventual degradation, as cells that lacked a proper degradation 
system survived under UPR conditions.
It is not yet clear why damaged ER is toxic to cells, or how the 
ER is labeled for sequestration and packaged so selectively. 
Reference: Bernales, S., et al. 2006. PLoS Biol. 
doi:10.1371/journal.pbio.0040423.
In stressed cells, 
expanded ER 
membranes are 
cannibalized 
by ER-derived 
autophagosomes.
Shrinking spines
A 
pathway from the extracellular matrix 
to the actin cytoskeleton sucks dendritic 
spines back into the body of the neuron, 
say Wing-Yu Fu, Yu Chen, Nancy Ip (Hong 
Kong University of Science and Technology, 
Hong Kong), and colleagues.
Spines come and go as synapses remodel 
during memory formation. Extracellular cues 
for remodeling eventually cause actin reorgani-
zation. Ip’s group has now pieced together an 
entire pathway from cell surface receptor to the 
actin that causes spine retraction.
The pathway starts with ephrin-A1 whose 
receptor, EphA4, is a known negative regulator 
of spine formation. The authors show that 
ephrin-A1–EphA4 interaction activates Cdk5. 
This kinase then phosphorylates ephexin1, a 
guanine nucleotide exchange factor for RhoA 
GTPase, which probably pulls in the spines by 
activating actomyosin contraction.
Disruption of this pathway via Cdk5 
mutation resulted in abnormal spine morpho-
genesis and an inability to retract spines in 
response to ephrin-A1.
Ip speculates that Cdk5 may also be in-
volved in regulating EphB-mediated spine pro-
trusion. As spine dynamics ultimately inﬂ  uences 
the efﬁ   ciency of synaptic transmission, it is 
important to understand the precise roles of Cdk5 
in spine growth and retraction. 
Reference: Fu, W.Y., et al. 2006. Nat. Neurosci. 
doi:10.1038/nn1811.
WALTER/PLOS
B
E
I
S
S
E
R
T
/
M
A
C
M
I
L
L
A
N